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Testing techniques for optical path integrality
in a laser initiator system

YIN Guo-fu, LU Jian-cun, LIU Yan-yi, HE Ai-feng, CAO Chun-qiang
(National Defence Key Laboratory for Safety and Reliability of Pyrotechnical , The 213th Research Institute of China Ordance In-
dustry, Xi’an 710061, China)

Abstract; In order to escape unsuccessful initiation from non-integrity of the optical path in a laser initiation system, both
autocorrelation detection and cross-correlation detection were designed and compared. The experimental results show that the
lowest detectable power of echo signal of laser initiator feedback fiber is 100nW for autocorrelation detection, 0. 1nW for cross-
correlation detection respectively. When the laser power is less than 0. 2mW , the integrity of the optical path can be detected with
cross-correlation detection, but cannot with autocorrelation detection.

Key words: laser technique; laser initiator; feeble light signal; fiber delivery energy; correlation detection; dual-fiber

- KA R (7 — PR BIBOE, /N DR e, X

W6 BB G B P RGO E , R
5 b BRI S H AL, (BT HUR M BOL R R
AR ENSMIEIREN KR, (LR, BOERB RS
A AEL BOGA Pt w8 {5 5 OETF S R 5 Bt B
FEERER AR TR DT TR W IE % AR AR R
PRI, g Sr H A R D o2 B M AR T 2h R i BOG R AR
RGRATH LR, BIAEREZAT, IAE W BOLE
HRASPE BRI/ NI R B AT LB ST M A I, A
GOR,GEREW, RGBSR, DU REOL
SERUERR , XFEBUR B BOLRR M S tE, BT
20 40 80 4EANBLIF R T AHCHT A . LABOLASHI AR
RSP, F B R OO CAEBE A A g

EEWH . B+ 1" BEHAEERBTE

EEE T - FEE(1984-), 5, M54, FENAHEMY
BAE S BRI 5 AL BB 5T

* JEIABC R A, E-mail; yinguofu521@ 126. com

WA H #1:2010-09- 13 ; W EIE B4R H 31 :2010-11-17

= o AR ) U BN IR RS BUR AR R B o8

BRI, BN, ERSS T 213 i +—
B AR R T RO S B0 E R R G B K T
AR (B A AR R AR, B
AR IBOCHI R LBEI . TR BT R
R, W T BOLERAS FIPERE , TR T BOGER KR 1
CIE 58 '
FLST, Toid e B A AR AR iR 0 i 2 T 4
AR IRARGHIN , 5 48 A0 S U 45 3B %o B 38 D6 555 iR
W B AE 5 I e B F B 7 s R S I A A
R o R S AU R LR SAS I 5 JR A SRR, 2
LA SA R4 a AR SR RS 19 AN A 6 1
(FEAL I I R AR ) , (5 5 BEAT AR R T R AR AR
FE R, AT IR 75 B A S SR B Ok . AT
W P ROLE T8 , BRI R G ITR
BRSSP T IR 7 B AR S,
TR A 22K AR T o B ARSI T
L, X P 7 3, o A 0 A £ W BE AR



35k Hay

FEE BOURER RGOSR AT ' 555

RPN K T R GG B 52 B VA T R
0, ANFAN LA SRS B 3880 Ty 4% e S BLAG T #y 10 AL
AL T RA R RE R BOLRIR RZOLEE L
e 1B A SRS I 45 ) 5 L S AR DU 45 4 R AS [ )
1, SCBURIR B SE R BT, R R T ROLRB A
YRR, LA RAs A AR BB SU

W,
1 BAERES

o] 25 A A fil A7 S 6 A BO BRI /NI R
(ORI , A JEET R i B AR LA B St A 5 3 2
JEEBIRSE O MG IR B, R AT EIX
JCET ) OGS BEAT R I, 20 R RE ARSI B Bl B (5 5
FFAEI BRI A /N F i 1 s i 52 B i 14 D o4 (G 3K
FLLRBE ) , TR AT FECL T I BT
[REE S-S VI - St S St A i i B
AR S — AR, 3 RS R AR AR EOL IR
EEWA 1 R,

semiconductor| | fiber
controller[#™ laser coupler —Q—D
fiber fiber
linker
. l.a.s er attenuator
initiator
feedback
fiber

Fig.1 Laser initiation system with dual-fiber

WS H R IS A 650nm (BTG A BOL R 2
RGN, B K 980nm 3 Y AE MR Bk, Br
DATE B AR A PRI 45 i 1 B X 650nm 0G4 S 4 L T
980nm POt ESTH AR, AWBOTHERBRITR
AT HEANRICERESR, 12 B/ Si0,/Ti0, ERE
AR R, R O B [ (HL)® |55, &%
BriAG o> I8 LRR A0 F i RN E 2 B

100

[=22}
[=]

(o)
(=]

S
o

.......................................................................

transmissivity 7/%

]
(=]

D PP SR |

0500 700 900 iioo
wavelength A/nm

Fig.2 Transmissivity of spectrum splitting filter film
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Fig.3 Block diagram for autocorrelation detection in a laser initiation sys-
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Fig.4 Block diagram for autocorrelation detection
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Fig.5 Block diagram of cross-correlation detection in a laser initiation sys-
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Fig.6 Sketch map of input optical power testing
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Fig.7 Power P of feedback fiber echo signal vs. output voltage U
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